THEORETICAL AND FINITE ELEMENT ANALYSIS OF STRENGTH DESIGN OF SPUR GEARS by Saragih, Rudolf S. & Lubis, Asnawi
PROSIDING
Bagian l l
ISBN : 978-979-8 510-34-2
SEMINAR NASIONAL
SAINS DAN TEKNOLOGI IV
"Peran Strategis Sains dan Teknologi
Dalam Membangun Karakter Bangsa"
Hotel Marcopolo Bandar Lampung
29 - 30 November 2011
PROSIDING
Seminar Nasional Sains dan Teknologi lV
Hotel Marcopolo, Bandar Lampung, 29 
- 30 November 2011
Penyunting
Prof. Dr. John Hendri, M.S.
Prof. Dr. Setyo Dwi Utomo, M.Sc.
Dr. G. Nugroho Susanto, M.Sc.
Dwi Asmi, Ph.D.
Warsono, Ph.D.
Subeki, Ph.D.
Dr. Nyimas Sa'diyah
dr. Muhartono, Sp. PA., M.Kes.
Dr. Melya Riniarti, S.P., M.Si.
Dr. Ir. M. Irfan Affandi, M.Si.
Dr. Ir. Sumaryo Gs, M.Si.
Wasinton Simanjuntalq Ph.D.
Warji, S.TP., M.Si.
Dra. Nuning Nurcahyani, M.Sc.
Penyunting Pelaksana
PutriWulandari, S.Si.
Yuniarti, S. Si.
Prosiding Seminar Hasil-Hasil
Seminar Sains dan Teknologi :
Februari 2012
Penyunting, Admi Syarif...let al.l.-Bandar Lampung
Lembaga Penelitian, Universitas Lampung 2012.
1106 hlm. ;2tX29,7 cm
tsBN 978-979-851&3rh2
Diterbitkan oleh :
TEMBAGA PENELITIAN UNIVERSITAS TAMPUNG
JL. Prof. Dr. Sumantri Brojonegoro no.1 Gedungmeneng Bandar Lampung 35145
Telp. {0721} 7O5L73,701609 ext. 135,138, Fax. (A72U773798
e-mail emlit@unila.ac.id
Design Layout by adiguna.setiawan@ymail.com
.tg
rcgf ffi sEmrNAR NAsToNAL s tNs DAN TEKNoLoct- tvVdilt W HotelMarcopolo,BandarLampung,29-30November2011
KATA PENGANTAR
Puji syukur kita panjatkan kehadirat Rllah SWT yang telah melimpahkan
rahmat dan hidayahNya sehingga terlaksananya Seminar Nasional Sains dan
Teknologi lV, 29 -- 30 November 2011 dengan lancar dan tanpa kendala yang
berarti.
Seminar nasionaldengan Tema : PERAN STRATEGIS SAINS DAN TEKNOLOGI
DAIAM MEMBANGUN KARAKTER BANGSA ini bertujuan sebagai (a) Wadah
penyebar luasan informasi hasil penelitian {b) Ajang pertemuan ilmiah para
peneliti dan (c) Sarana tukar informasi kalangan para peneliti di bidang Sains dan
Teknologi. Seminar nasional ini ternyata mendapatkan sambutan yang sangat
baik dari berbagai kalangan yang terkait dengan Sains dan Teknologi.
Antusiasme ini terlihat dari jumlah peserta yang mencapai lebih kurang 200
orang yang berasal dari perguruan tinggi, lembaga penelitian dan juga para
mahasiswa dari Sabang sampai Merauke. Kehadiran para peserta dari berbagai
daerah di Indonesia ini merupakan cerminan kepercayaan ybng sangat besar
kepada Universitas Lampung. Oleh karena itu, kami berharap kegiatan seminar
ilmiah terus dapat dikembangkan atau ditingkatkan menjadi seminar
internasional di tahun-tahun mendatang.
Kami seluruh panitia menyampaikan terimakasih yang setulusnya kepada
Bapak RelGor Universitas Lampung beserta seluruh jaiaran pimpinan Universitas
Lampung atas kepercayaan dan dukungan moral maupun material yang
diberikan kepada panitia sehingga seluruh kegiatan seminar dapat terlaksana
dengan baik. Kami juga menyampaikan terimakasih dan penghargaan kepada
seluruh peserta yang telah berkenan berpartisipasi, sehingga gerak langkah
pengembangan Sains dan Teknologi di seluruh Nusantara terpapar secara luas.
Ucapan terimakasih yang tulus juga kami sampaikan kepada seluruh civitas
akademika Universitas Lampung yang telah berpartisipasi dalam kegiatan
seminar.
Hotel Marcopolo, Bandar Lampun& 29-30 November 2011
oPeran Strategis Salns & Teknologi dalam Merrbangun lhralter Bangsao
g dh sEinNAR NAsToNAL s rxs DAN TEKNoLoGt- tvtiifrt W HotelMarcopob,BandarLampung,29-30November2011
Penghargaan yang tinggi kami berikan kepada para reviewer, penyunting
dan kepada berbagai pihak yang tidak dapat kami sebutkan satu persatu atas
partisipasinya memfasilitasi dan membantu, baik dana, sarana dan dukungan
lainnya untuk terselenggaranya Seminar Nasional Sains dan Teknologi lV tahun
2011 dan sehingga prosiding ini dapat diterbitkan. Atas nama Panitia, kami
mohon maaf sebesar-besarnya atas keterlambatan penerbitan Prosiding ini
disebabkan keterlambatan pengumpulan makalah lengkap oleh peserta,
banyaknya perbaikan dan penyempurnaan makalah, serta hal lain yang tidak
dapat dihindari. Semoga prosiding ini bermanfaat bagi pihak-pihak yang
berkepentingan, utamanya bagi pengambil kebijakan pembangunan di bidang
Sains dan Teknologi dalam upaya Membangun Karakter Bangsa.
Bandar Lampung, 12 Februari 2012
Ketua Panitia
Seminar Nasional Sains dan Teknologi lV
NrP 19640327199003100f
&miChg: Seminar Nrional Sains &Teknologi- lV
Hotel Marcopolo, Bandar lampun& 29-30 November 2011
'Peran Strdegis Sahs & Teknologi dalam Mentangun lbrakter Bangsa"
trG- 
-&.g ffiffi sEiilNAR NASTONAL SA|NS DAN TEKNOLOGT- rVqidt W Hotel Marcopob, Bandar Lampung, 29 - 30 November 201 
DAFTAR ISI
ISTK 20011 PENGARUE PEMITLSAAI\ DAI\ PENG{OLAHAN TANAH
TERHADAP KEAITEKARAGAMAI\T DAI{ POPT]LASI
LABA-LABA TANAH DI LAIIAN PERTANAMAN TEBU
Fazri Firdaus, Sudi Pramono dan F.X. Susilo
lsTK 20021 PERAN MODAL SOSIAL DALAM PENATAAT\I RUAIYG
PASCA GEMPA KOTA PADAI{G
Henita Rahmayanti
lsTK 20031 KARAKTERTSTIK KOMUMTAS KELELAWAR PEMAKAI\
SERANGGA (Microchiropteru) Dl WAY CANGIJK TAMAI\
NASIONAL BTIKTT BARISAIT SELATAI{
Immanuel Kristianto, Agus Setiawan, Nuning Nurcahyani
lsTK 20041 KoNsEvAsI DAI\ REKLAMAST PADA LAHAN BEKAS
PENAMBAI\IGAI\I TIMAH DI PROPINSI BAI\GKA
BELITT]NG
Ishak Juarsah
lsTK 20051 DAMPAK PENGELOLAAI\ LINGKIINGAI\{ PERINDT]KAI\I
VEKTOR TERIIADAP PENGENDALIAN KASUS MALARIA
DI DAERAH ENDEMIS (STUDI DI DESA SIIX)DADI
KECAMATAN PADAI\TG CERMIN KABUPAfBN
PESAWARAN PROPINSI LAMPTJNG)
Kholis Enrawati, Endah Setyaningrunq Fathul Jannah,
Citra Dewi dan Dian Mardliyah
lsrK 20061 DrvERsrrY oF wrNG MoRPrrol,ocy oF
INSECTTVOROUS BATS IN WAY CANGT]K FOREST,
BT'KIT BARISAI\ SELATAN NATIONAL PARK: A CASE
STTIDY ON WING AREA
Krisantus Unggul Endra Kusuma, Elly Lestari Rustiati, Melmer
Nusalawo, Koko Yustian, Miswandi dan Chun-Chia Huang
[sTK 2007] TrrE r]wERSITY OF CAVE ROOSTING BATS rN WAy
CANGUK, BUKIT BARISAI\I SELATAN NATIONAL PARK
STIMATERA
M. Syaiful Bahri, Elly Lestari Rustiati, Meyner Nusalawo
Joe Chun-Chia Huang
Prosidftrr : Selninar llasional Sains & Teknob$ - lV
Hotel Marcopolo, Bandar Lampung, 29-30 November 2011
'Peran Strategis Sains & Teknologi dalam Membangun lbrakter Bangsa'
-a/*g ffi sEinNAR NAsToNAL s rns DAN TEKlroLoo- rvqi[t W HotelMarcopob,BandarLampung,29-30November2011
lsTK 20081 srzE coMPosrTroN oF rNsEcTrvoRous BATS rN wAY
CANGUKFOREST, BT KIT BARTSAI\ SELATAI\ NASTONAL
PARK, STIMATERA
Miswandi, Nismah Nukmal, Melmer Nusalawo, Elly L. Rustiati,
Krisantus U.E. Kusuma,Koko Yustian, Joe Chun-ChiaHuang
lsTK 20091 VEGETATTON ANALYSTS OF MEDTCTNAL PLANT USED
BY LOCAL COMMUNITY IN RNPONG DAMAR PEKON
PAHMT]NGAI\ CENTRAL COAST DISTRICT, WEST
LAMPTING
Nureiza Rizky Fitriani Agus Setiawan dan Arief Darmawan
lsTK2010l TERITORI KAWrN DAI\[ DAERAH EDAR ITARHN RUSA
TIMOR (Cenus timorensis,Blainville 1822) DI CAGAR ALAM
DAN TAMAI\WISATA ALAM PANANJUNG
PANGANDARAN
Pramilla Deva Ellesandra
ISTK 20111 KAJIAN KEBERADAAI\I SARANG BABI HUTAI\ (Sus scrofa)
Dr TAMAN NASTONAL WAY KAMBAS, LAMPIING
Rohman Riyandi, Elly L. Rustiati, Muhammad Yunus, Ali Mashri,
Rustanto, Sunarwanto, Apriawan dan Nur Wahid Alim
lsTK 20121 EF$'ECT OF HYPONEX Al[D NONGFENG ON
VEGETATTVE GROWTH DENDROBIAM ORCHID
SEEDLINGS
Sri Ramadiana, Prapto Eko Sukoco, Yusnita and Dwi Hapsoro
lsTK 20131 COLLETOTRTCfrAM PADA AI\TRAKNOSA CABAr
DI LAMPTTNG DAI\ PATOGENISITAS
Tri Maryono
lsTK 20141 STUDI KELAYAKAI\I DAMPAK TEKNOLOGI
PIROLISIS IERIIADAP KUALITAS LINGKT]NGAIY DAI\[
KESEJAHTERAAI\I PETANI PADA PELAKU INDUSTRI
TEMPT RUNG KELAPA (STUDI KASUS DI DESA GUI\I'NG
TERANG KABUPATEN LAMPT]NG SELATAN)
Yasir Wijaya, Wasinton Simaqjuntak dan Wan Abbas Zakaria
lsrK 20151 TANAMAT\ TEBU GENJAIT UNTUK BAHAI\ BAKAR
NABATI BIOETAI\IOL
M.C. Tri Atmodjo, Dadang Rosadi, Nurul Rusdi, Melina dan Rina
lsTK 20161 TANAMAN SORGUM MAI\ilS (SORGHAM BICOLOR
LMOENCI' T'NTTIK BAHAN BAKAR NABATI DAIY
SILASE
M.C. Tri Atmodjo, Nurul Rusdi, Dadang Rosadi dan Ngatinem JP
Hotel Marcopolo, Bandar lampung, 2$30 Nqvember 2011
"Pefan Strategis Sains & Teknologi dalam Membangrn lbrakter Bangsa'
&-
@f ffi sEMTNAR t{ sroNALsArNs DANTEKNoLoo-rv
Vl[tt W Hotel Marcopolo, Bandar Lampung, 29- 30 November 2011
lsTK 20171 OPTTMAST PROSES PRODUKSI BTODTESEL BERBASTS
MII\IYAK BIJI KARET (E*ea brasiliensis MuelL Arg.)
Rachmad Ediso& Ridwan Baharta dan Sri Hidayati
lsTK 20181 PRODUCTTON OF REr\TEWABLE ENERGY (BTOGAS) Ar\D
LTQIITD ORGAr\UC FERTTLTZER FOR PLANTS FROM
WASTE TREATMENT TAPIOCA INDUSTRIAL
EI\TVIROMENTALLY
Surya dan Ismadi Raharjo
ISTK 2019] PATOGEMITAS Aeromonas salmonicidaPADA
IKAI\ PATIN (Pargasfrs sp.)
Agus Setyawan, Siti Hudaidah, Etnunah dan Sumino
lsTK 20201 PERFORMAN PRODLTKSI DAr\r REPRODUKST KAMBTNG
BOERAWA DAI\I BOERCA}IG GRADE.2
DENGAI\ PAKAI\I BERBEDA
Akhmad Dakhlan, Idalina Harris, dan Sri Suharyati
lsTK 20211 AKSELERAST PEMASYARAKATAN TNOVASI TEKNOLOGT
PERTAI{IAN DI DESA BA}IGUNSARI KECAMATAN
NEGERI KATON KABT}PATEN PESAWARAN
BegemViantimala dan Sumaryo Gs
lsTK 20221 PENGARUH SIIHU SIMPAI\I DAr\t pEI\tyERAp ETTLEN
TERHADAP KUALITAS BUAH TOMAT CIIERRY
Darwin H Pangaribuan
lsTK 20231 PENDUGAAN KORELAST DAn SIDrK LTNTAS KOMPOITEN
HASIL DENGAI\I HASIL PADA PADI SAWAII DATARAN
TINGGI
EF Pramudyawardani, Cucu Gunarsih, Trias Sitaresmi, Akmal,
Syabrul Znn danJon Hendri
lsTK 20241 rN vTrRO EFFECTTVTTY TEST OF ACTTVE
INGREDIENTS OF BIOFT'NGICIDE COMPOT]ND FROM
SOME EXTRACT TRACTIONS OF MENGKUDU LEAF ON
GROW:IH OF Collaotrichum capsiei PATIIOGEN OF
ANTRACNOSE DISEASE ON CHILLI PEPPER
Efri danJoko hasetyo
lsTK 20251 PEFTTNGKATATY DAYA SIMPAT\I BENrH KACANG TANAH(Arachis hypogaea L.) DENGAI\I KAPURTOHOR
Eko Pramono
Hotel Marcopolo, Bandar Lampung, 29-30 November 2011
"Peran Strategis Sahs & Tekplogi dalam Membangsn lbrakter Bangsa'
g. ffi SEMTNAR NASTONAL SAINS DAN TEKNOLOGI- lV
W W HotelMarcopolo,BandarLampung,29-30November2011
lsTK 20261 PENGENDALIAN PEr{YAKTT BUS{IK BUAII DAI\[
PEFTINGKATAI\I PRODT}KSI PADA TANAMAN KAKAO
Firdausil AB dan Jekvy Hendra
lsTK 20271 METODE BAYESTAN LNTIIK MENDETEKST HAMA DAN
PEI{YAKIT PADA TANAMAN PISANG
Fitria danNys Meily Apriani
ISTK 2028] KII\TERJA DAN DTIKUNGAI\I KELEMBAGAAI\ PRIMA TAI\II
DESA SII,AI\DO KABT'PATEN TAPANT'LI UTARA
STIMATERA UTARA
Haloho. L dan Marsudin Silalahi
ISTK 20291 SERANGAI{ IIAMA BUBIIK BUAII KOPI (Hypothcnemas
Eampei, Coleoptera: Scol5rtidae) PADA DUA TIPE
AGROFORESTRI KOPI DI LAMPT]NG
I Gede Swibawa danHamim Sudarsono
lsTK 20301 TNTEGRASI PENGENDALTAN EROSI DAI\[ PENGELOLAAII
BAHAN ORGAI\IIK T]NTT]K PEIIINGKATAI\ KUALITAS
LAHAN KERING BERLERENG
Ishak Juarsah
ISTK 2031] TANAMAI\ SORGIIM MAI\ilS (Sorgham Bicolor L.Moench)
PADA BERBAGAI {IMTIR TANAMAN UNTUK PAKAI\T
TERNAK
M.C. Tri Atmodjo
lsTK 20321 ANALISIS KIhrER.tA, I\ilLAr TAMBATT DAN STRATEGI
PENGEMBANGAI\I AGROINDUSTRI KECIL KELAhITING
DI KABTIPATEN LAMPTING TIMUR
M. Irfan Affandi, Sussi Astuti dan Firdausil A.B.
lsTK 20331 KERAGAAN TrGA VARmTAS IINGGIIL KEDET,AI Dr
LAHAN SAWAH DESA TERAS, KECAMATAN CARENAI\G
- 
KABTIPATEN SERANG
Mayunar
[STK 2034] VIRULENCE OF Beaaveria bassiana LAMPUNG LOCAL
ISOLATES FOR Plutella rylostella L. CONTROL
Ni Siluh PutuNuryanti, Lestari Wibowo dan AMul Azis
lsTK 20351 PENGGUNAAI\I PUPIIK ORGAhUK YAI\IG DIPERKAYA
PADA TANAMAI\ CABAI MERAII
Nina Mulyanti, AmrizalNazar dan Agung lasmono
Prosidinr : Seminar ltaslonal Salm & Teknologi 
- 
lV
Hotel Marcopolo, Bandar lampun& 29-30 November 2011
"Peran Strategls Salns & feknologl dalam Membangun Karakter Eangsa'
tu
-q ffi SEMINAR NASIONAL SAINS DAN TEKNOLOGI.IV
- 
E'1!84'Eg
V$ft W Hotel Marcopob, Bandar Lampung, 29 - 30 November 201 
lsTK 20361 ANALTSIS RANTAI TATAI\ilAGA BERAS Dr PROyINST
["AMPT'NG
Novi Rosanti dan Fitriani
lsTK 20371 KARAKTERTSAST MORFOLOGI PLASMA IYUTFAIT PADr
IJNTT]K SIFAT TOLERANSI TERITADAP SUHU RENDAH
Priatna Sasmita dan Nafisah
lsrK 20381 KARAKTERTSAST trRrMr rKAhi PATrN
PADA BERBAGAI TINGKAT KESEGARAN
Purbosari, N
lsTK 20391 PENGARUH EUTROFTKAST TEREADAP DrET rKAr\
I{APLOCHROMII\IE CICHLIDS DI TELT]K MWANZA
DANAU VICTORIA
Rara Diantari
lsTK 20401 PROSPEK GALUR HARAPAN PAIII SAWAH DI PROVINSI
BANTEN DALAM MEI{DI]KUNG PROGRAM
PENINGKATAI\ PRODUKSI PAI}I
Resmayeti Purba dan Zuraida Yursak
ISTK 2041] KAJIAN KELAYAKAI{ USAHA PENAI\GKARAN BENIH
PADI SAWAII DI KABUPATEN, SERANG, BANTEN
Resmayeti Purba dan Dewi Haryani
lsTK 20421 UJr DAYA HAMBAT KTTOSATI DALAM MEDIA
PERTUMBITHAN J AJ|I.IUR Phytophthora palmivora Batl^
PEIYYEBAB PEhTYAKIT BUSTTK BUAII KAKAO
(Theobromo cacaoL.)
Suskandini Ratih
ISTK 20431 EFISIENSI PRODUKSI : INTRODUKSI TEKNOLOGI
BENIH UNGGT]L PADI HIBRIDA
Sutami" Dwi Haryono dan Suryati Situmorang
ISTK 20441 POTENSI AI\ITAGONIS BEBERAPA ISOLAT Trtchoderma
TERIIADAP Phytophthora gmhnivora, PEI\IYEBAB PEIYYAKIT
BUST]K BUAII KAKAO
Titik Nur Aeny, Siti Juariyah dan Tri Maryono
Hotel Marcopolo, Bandar Lampung, 29-30 November 2011
"Peran Strategis Sakrs & Teknologi dalam Mernbangun l(aralter Bangsa"
&F
K ffi sEMTNAR NAsToNAL s rNs DAN TEKNoLoGT-rv
rilliF W HotelMarcopob,BandarLampung,29-30November2011
lsTK 20451 RESPON PERTITMBUHAN DAN PRODUKST DUA
VARIETAS GLADIOL (Gladiolus hybrtdus L) TERIIADAP
JENIS PT]PTTK ORGAI\IK
Tri Dewi Andalasari, M. Syamsoel Hadi, Rugayah
danRobi Ahmad H
ISTK 20461 KARAKTERISASI DAI\[ POTENSI PISAI\G (Mzsa spp.)
DI BAI\IDAR LAMPTING
Yulianty, Bobby lrawan, Rumyati dan Martha L.Lande
lsTK 20471 POTENSI DAr\ PELUANG PENGEMBANGAI\I SISTEM
MINAPADI SEBAGAI UPAYA PENANGANAN DAMPAK
PERT'BAHAN IKLIM DI PROVINSI JAMBI
Yusma Damayanti
lsTK 20481 STIIDT rN VTVO PRODUK SEREAL DARr TEPUNG
BEKATT]L DAI\ TEPT]NG T]BI JALAR SEBAGAI PAI\IGAN
FT]NGSIONAL
Chandra Utami Wirawati dan Dwi Eva Nirmagustina
lsTK 20491 KALTBRAST MODEL KOEFISTEN TANAMAN(Kc) RT]MPUT DI LAIIAN BERA
Dewi Arimbi dan Sugeng Triyono
lsTK 20501 PENGARUH PENAMBAHAN SELTMUT pAhrcr
TERIIADAP KII{ERJA ENERGETIK TTINGKU BIOMASA
Enky Alvenher, Agus Haryanto, Sugeng Triyono
lsTK 20511 EVALUASI SIFAT FUNGSIONAL TEprrNG KOMPOSTT
BUAH SUKUN (Artocarpus altilis) DAI\{ KECAMBAII
KACAI\IG BENGI]K (Mucuna pnartens L.) SEBAGAI
MAKANAN PENDAMPING AIR SUSU IBU (MPASI)
Fibra Nuraini dan Sri Setyani
lsTK 20s21 0PTTMAST PROSES PEMBUATATT Bt BtiK KEDELAT
Hertini Rani Zutfahmi dan Yatim R. Widodo
lsTK 20s31 PENGARUH SUBSTTTUST TEPUNG KEDBLAI DENGAT\
TEPT'NG BIJI KORO BENGT]K TERHADAP
PERTUMBITHAN BEFffiI IKAI\I IIILEM (Osteoehilas hasselfi)
Limin Santoso dan Agung Kurniawan
lsTK 20541 ANALISTS pEnrGARItrI PENAMBAAAI\I ArR TERHADAP
PERT'BAHAN MASSA BAHAN DAI\ MUTU FISIK PADA
PEMBUATAN MIE JAGUNG
Nok Afifah Parama Tirta W.trL dan Nur Kartika I.M.
Hotel Marcopolo, Bandar lampun& 29-30 November 2011
"Peran Strategis Sains & Teknologi dalam Menrbangun lbrakter Bangsa"
&.
K ffi sEurNAR NAsToNAL s rxs DAN TEKNoLocr- rvtir$t W Hotel Marcopob, Bandar Lampung, 29 - 30 November 2011
lsTK 20551 KAJIAIY FERMENTASI CAMPURAN BI'NGKIL INTI
SA}VIT DAI\T ONGGOK DENGAI{ LAMA FERMENTASI
DAI\ LEVEL PENAMBAIIAN MII\ERAL BERBEDA
Nurhayati, Chandra Utami Wirawati dan Dwi Desmiyeni Putri
ISTK 2056] KAJIAN PENGAWETAI\ KRIM SANTAI\ KELAPA
MENGGTINAKAI{ NATRIUM BISTTLFIT
Otik Nawansih, Maria Erna dan Nyoman Kuhrh Rianto
lsrK 20s71 pENGARUfl METODE PENGTNSTANAT{ MrE JAGTING
DENGAI\ PENGERINGANT DAI\ PENGGORENGAI\
TERHADAP PERUBAHAN MASA BAHAN
Parama Tirta W.W.K Nur Kartka Indah Mayasti dan Nok Afifah
lsTK 20581 pEhtENTUAI\t KONDISI OPTIMT M KONSENTRASI
PLASTICIZER PAI}A SINTESA PLASTIK BIODEGMDABLE
BERBAHAN DASAR PATI SORGTJM
Ricki Harnist dan Yuli Darni
lsTK 20591 KARAKTERISAST TEPUNG JAGUNG DAr\i TAPTOKA
SERTA MIE INSTAI\T JAGT]NG YAI\G DIHASILKAI\
Riyanti Ekaftri, Rima Kumalasari danNovita Indrianti
lsTK 20601 PENGARI'H KONSENTRAST ASAM SITRAT DAr\r WAKTU
SULFITASI TERIIADAP MUTU TEPI]NG PISAI\IG MATAIYG
(RIPE BANANA POIVDER) VARIETAS NAI{GKA
Rohmah Luthfiyanti dan Rirna Kumalasari
lsTK 206U T|TF'.ORETICAL AI\[D FII\IITE ELEMENT ANALYSIS OF
STRENGTII DESIGN OF SPT]R GEARS
Rudolf S. Saragih danAsnawi Lubis
lsTK 20621 EVALUASI PENGELOLAAN HARA TANAMA|I PAIII
SAWAH BERDASARKAIT PRAKTEK PETANI DI LAMPT}NG
TENGAH DAN LAMPI]NG TIMT]R
Soraya, A. Makka Murni dan Rr. Emawati
lsTK 20631 PROSES PEMUTIHAN PrrLP BERBASTS AMPAS
TEBU:BAMBU MENGGTJNAKAIT ASAM PERASETAT
Sri Hidayati, Zulferiyenni dan Otik Nawansih
lsTK 20641 PENDUGAAIY EVAPOTRANSPTRAST ACUAI\
DENGAN MODEL REGRESI
Sugeng Triyono
Hotel Marcopolo, Bandar Lampung, 29-30 November 2011
'Peran Sffiegis Sahs & Telsrologi dalam Membangun tbrakter Bangsa"
.s
g ffiHb sEifiNAR NASTONAL SATNS DAN TEKNOLOGT- tV
ViBt ffiffi HotelMarcopolo, Bandar Lampung,29- 30 November2011
TSEORETICAL AND FINITE ELEMENT ANALYSF OF STRENGTII
DESIGN OF SPUR GEARS
Rudolf S. Saragih, Asnawi Lubis
Jurusan Tehik Mesin Fakthas Teloik Universitas Lampung
Jl. Prof. Sumantri Brojonegoro No.l, Gedongmeneng, Bandar Lampung 35145
E-mail: asnawi-lubis@unila.ac.id
ABSTRACT
Gears is one of the most widely used power transmission in many industries. The
desrgn of gears is quite conrplicated because it requires large parameters. There
are two types of stresses that occur on gears - bending stess at the root ofthe
teeth and contact stress at the surface ofthe teeth. The aim ofthis paper is to
present results of theoretical and finite element study of contact stress of spur
gears. The geometry of spur gears simulated was taken from the gears of nut
stirrer in PT. Garuda Food Bandar Lampung. Finite element modeling and
analysis was done using AI.ISYS commercial software. PLA}.IE183 element tlpe
was employed for gears with TARGE169 and CONTA172 used for rrodsling of
surfrce-to-surface, flexible contact Finite element analysis shows pressure
contact of 1702 MPa, while the results of using theory of Hertz and AGMA
design by rule shows pressure contact of 1826.2 MPa and 1650.9 MPa
respectively. The relative difFerence of pressure contact between FEA and theory
of Hertz is 6.8%, while between FEA and AGMA design by rule is 3o/o. For three
dimensional stress in term of von-Mises stress, calculated stress-using approach of
two-cylinder in contacts is 1378.0 MPa, while the results obtained using AI.ISYS
simulation is 1601 MPa - they differentby L3.9Yo. In conclusion, finite element
procedure using ANSYS is veryuseful in contact strsss, analysis.
Key wordsz Finite elenent analysis, Spur gears, Contact stress
INTRODUCTIO N
Gears are toothed cylindrical wheels used for transmitting mechanical power from
one rotating shaft to another. Typical applications of gears include manual and
automatic motor vehicle gear box, machine tools drives, power tool drives etc.
Spur gears are those gears whose teeth are parallel to the axis of gear wheel. spur
gears are used for parallel shaft applications. Gears play a main role in
transmitting the torque from one coryonent to the other. If due to sffesses, even
only one tooth of the gear fril" then the whole machinery would shutdown and can
cause more damage at high speed.
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Gears principally experience two kinds of shesses - bending stresses at the root of
the teeth due to transmitted load and contact stresses on the flank of the teeth due
to repeated irqpact or sustained contact ofone tooth surface against other. Failure
due to bending occur when significant tooth stress equal or exceeds either the
yield strength or the endurance limit. Essentially a gear tooth behaves as a
cantilever beam and therefore the maximum bending stress occur at the base. In
this mechanisnq first of all a tiny fatigue crack occurs at the base because of
repeated applications of load as tooth goes into and out of mesh. The crack begins
on the side where the force is applied because the stress is tensile in that region.
The initial crack increases the stress conce,ntration above the value caused by the
fillet. At the base because the cross section reduced greatly, the tooth fractured
suddenly. It has been realizedhowever, that at high speed the pitting or wearing of
gears surface is much more critical factor then the strength of the beam. This
results from contact stress. Contact stress analysis of a spur gears is provided in
this paper via nonlinear finite element method.
Finite element method is the most appropriate numerical method to solve
nonlinear contact problem of a gear teeth. Ulaga et al [1999] anaiyse contact
problems of gears using overhauser splines to calculate contact zone stresses.
Dimitrijevic et al[2007] use finite element analysis for dpamic stress and strain
state of a spur gear. Pasta and Mariotti [2007|presented a finite element analysis
for a spur gear with a corrected profile. Atanasovska, et al [2009] presented a
finite element model and analysis of nonlinear contact ofhelical gears. This paper
presented nonlinear finite element analysis of contact stresses oftlpical spur gears
as part of nut stirrer in PT. Garuda Food Bandar Lanpung.
Contact stress theory
To begin with contact stress analysis of a E ur geras, it is worth lscalling the
theory of Hertz for contact of two elastic cylinder as shown in Fig.l. when two
cylinders having diameter of dflnddzrespectively are pressed at the same time
with a force d then a contact zone of rectangular shape having width of 2b
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andlength of lwill be obtained in oval form. Half witdh (b) can be obtained
according to the equation:
!-*
!  
j l -Fi  
' ' - l= 
|
i:13--5-
, r : i  3J
f j=15!
t -
where, Er and E2 arte Young's modulus
cylinder materials.
(1)
and vl and vz are Foisson's ratio of
Fig.l. (a) two cylindersin contact due to distributed force f', (b) contact stress
distribution of oval shape ofwidthof 2b.
Maximum contact pressure can be calculated as:
F',ar Q)
Similar to equation (2) for cylinder, contact stress for spur gears can be obtained
by substituting o" forp.o to get:
.  r i {  i  +-+\
oi =-l;T-: I
-  
-- '  
r . ._l+-E:4/
rvhere,r1 and a are given by:
iu3tl 'S r i! i l8 F.ri
r . -=: ,  &I fO,1 =7
In eq.(4), dn is diameter of pinion, du is diameter of gear, and p is contact angle.
In equation (3), there are four constants, two for pinion and two for gear
respectively. For these constants, Hertz defines an elastic coefficient Co by the
following equation:
;:
te= 1ff-s-ff ir i l-r+rl
'{ 'P EE
(3)
(4a, b)
(5)
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Enploying this simptification and by adding a velocity factor fr.,,, equation (3) can
be written as
o. = -t-;-+ r-f. +:l
.  
- \  
.Fi03 I  \ i1 : :  '
(6)
Negative sigu for Cn in equation (6) indicated compressive stress.l is tangential
transmitted load (kht) calculated using the following equation:
14"=trTf i .  Q)
Where,
I = transmitted tangential load, lN
.F/= transmitted power, kW
d= diameter ofgears, mm
n: angular velocity of motor, rpm
Equation (6) shows that contact stress for spur gears can be obtained by
modifuing Hertz equation using the elastic coefficient Co and by multiflying the
radius of pinion and gears with contact angle. In practice, a method developed by
American GearManufacture Association (AGMA) is usually eryloyed to
calculate pressure contact in gears. AGMA method approach pressure contact
using some tabulated frctors and graphics.
The AGMA equation for contact stress of spur gears is given by:
r-
o- = redi.t'i,trt"k"-*,i (8)
where,
Ze = elastic coefficientn.,.'*lffi
F = tangential transmitted loa4ltl
ko: load factor
&, = dlmamic factor
D: width of flank
dil --pitch diameter ofpiniorq mm
Z,: factot of surface condition
ta: factor of distributed load
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FINTTE ELEMENT MODELING A}tD ANALYSIS
Finite element method using ANSYS basically consists of three phase: pre-
processing, solution, and post-ptocessing. Geometry modeling, choosing element
t1pes, 6eshing, and apllied load usually done in pre-processing phase. The spur
gears modeled in this paper is of typical spw gears used for nut stirrer in PT.
Garuda Food bandar Lampung as shown ini Fig.2. Parameter for geometry
modeling are given in Table L
Fig.2. Sprn gears used for FE modeling
Table 1. Parameter for geometry modeling
To begin with geometry modeling, the tooth profile of gear, called involute is
determined. The involute curve is that which is traced by end of a string as it
unwind from a base cirele (r_base). The position of a point on involute curve is
measured by polar angle ftnd radiur r, where
Y=Y.-
Type
Pinion Gear
Spw gears Spur gears
Diameter ofpitch 21.2 cm 34.9 cm
Diameter of shaft 6.4 crn 5.5 cm
Width ofteeth (b) 5.714 cm 5.714 cm
Thickness ofteeth (r) 1.4 cm 1.4 cm
Height ofteeth (&) 1.7 cm 1.7 cnr
Number ofteeth 22 42
Velocity 33.5 rpm 17.8 rpm
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Equation (9) can be written as,
e - cor-t{3-gars]
(r0)
( l  l )
Equation (9) and (10) define the involute polar coordinates (position of a keypint
or a node on the involute) as a functioa of polar angle 9. Using the data geometry
in Table I and forrntrla (9) and (10), 2D geometty model of the gears is shown in
Fig.3
Flg. 3. Spur gears in contact
Element types used for gears is PLANEIS3 from AIfSYS element library.
Theelement has eight nodes with two degree of freedom for each node. To
simulate a flexible, surface to surface contact, CONTA172 and TARGETI69 are
used. Both elements have tlree node per element with displacement and rotation
degree of freedom- Due to nature of geometry of the gears, sweepmeshing with
smart sizing option was implemented during finite element ge,neration. Using this
option, it was possible to get the best element size around the fillet of the root of
the teeth-
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Tlpical finite element model is shown in Fig.4. Boundary conditions for this
model is zero angular displacement for all nodes at diameter of shaft of the geaxs.
Loading is applied as angular displacement of all nodes inpinion.
Fig. 4. Typical finite element model of spur gears
RESTJLTS AND DISCUSSION
Figure 5 shows pressure contact(contact stress having tensor normal to contact
surface) contour plot and maximum contact pressure of 1702 MPa.
,lt|
Fig. 5. Contact stress of spur gears using FE method
Similar contact stress can be calculated using the
equation (6). By choosing the appropriate value
contact stress was calculated:
ffi
u-: tuv.a 
-
1i 78,5 cos ?0 
1.36.?3 59'68r
: 1826 MPa
theory of Hertz as given in
for constants, the following
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Based on the method of AGMA, contact stress can also be calculated fiom
equation (8). By choosing the appropriate value for constants, the following
contact stress was calculated:
a. = 1e1^ lElroooiirl ilo61j#F#
: 1650 MPa
Conparison of the contact stress between FE method theory of Hertz, and
AGMA design by rule is given in Table 2.
Table 2. Conparison of contact stress between FiE method and theory MPa
A more conprehensive stress can be plotted from FE result in term of von-Mises
stress as shown in Fig.6. It can be seen fromFig.6 that in addition to contact stress
at surface of the teettr" bending stress also appears at the root of the teeth. It is also
worth to plot a gaph shear stress distribution from contact surface toward the
thickness ofthe teeth in the direction of contact angle as shown in Fig.8.
s'ig.6. Von-mises stress contourusltg FE method
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FE Itertz AGMA
1702 1826.2 1650.9
Differe,ncg % 1.0 6.8 3.0
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Figure 7 and 8 shows that teeth in pinion undergo higher stresses than teeth in
gears.
w
lro
M
?W
I
! €{s
&
m
n l  t  I  4 1 f i  7 i  I  lOl t  r l  11t{ l51617l !
dffi@ioil ffi $Laebdtusi&Es olteelh
Fig.7. Von-mises stress distribution plotted from contact surface toward the deep
of the teeth
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Fig. 8. Shear stress distribution plotted &om contact surface toward the deep of
the teeth
CONCLUSION
Finite element modeling and analysis for contact stress of spur gears shows good
agreement with the theory of Hertz and AGMA desrgn by rule. The study also
shows that modified Hertz theory of contact sfess between two cylinder are
appropriate in assessing contact stress on spur gears. This study confirms that
AGMA design bynrle is in better agreement with FE rezult than the Hertz theory.
In general, stresses in pinion are higher than in gears.
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